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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claim 1. 

Claim Objections 

Claim 1 is objected to because of the following informalities: 

The new amendment to claim 1 reads: and contains impurity atoms having 

the second conductivity, contained in the second clad layer of the second conductivity 
type,...”. The use of the word ‘contained’ is confusing, since it is not clear what is being 
contained. The Examiner suggests making it clear that the impurity atoms of the second 
conductivity type are that which are contained in the second clad layer. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2, 6-8, 18, and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kazumasa et al. (applicant submitted prior art, JP 2002-026450) in 
view of Ohkubo (US 2002/01 26723). 

With respect to claims 1 and 6, Kazumasa teaches a semiconductor laser device 
which is made from AIGalnP based material (defined in spec as being GalnP or 
AIGalnP, [0038]) comprising: a first clad layer of a first conductivity type (AIGalnP 
[0025]), an active layer ([0028]) and a second clad layer of a second conductivity type 
(AIGalnP [0031]) that are formed over a semiconductor substrate ([0021]), wherein a 
portion of said active layer in an area near a laser resonator end face has a peak 
wavelength in photoluminescence (PL) that is smaller than a peak wavelength in PL in a 
portion of said active layer in a laser resonator inner area ([0019]), and the second clad 
layer of the second conductivity type located in the area near a laser resonator end face 
contains As atoms (fig. 2 #24, As taught as an impurity source [0045]). Kazumasa does 
not teach impurity atoms having the second conductivity type to be found in the second 
clad layer in the inner area or the end face or the active layer, and of group-ll with an 
atomic number less than that of P. Ohkubo teaches a similar disordered region device 
wherein the entire second clad layer is doped with Be (group-ll atomic number less than 
P) ([0213]) and the Be is also found in the active layer ([214]). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
structure of Kazumasa with the clad layer doping of Ohkubo in order to prevent overflow 
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of carriers from the active layer and improve crystallinity of the active layer ([0231], 
when combined with Kazumasa’s annealing). 

With respect to claim 2, Kazumasa further teaches the As atom concentration in 
the second clad layer of the second conductivity type in the area near a laser resonator 
end face is higher than an As atom concentration in the second clad layer of the second 
conductivity type in the laser resonator inner area (fig. 2, As implant only on edges, so 
area near resonator would inherently have more As than a central portion of the laser 
resonator). 

With respect to claims 7 and 18, Ohkubo further teaches the Be doping to be 
1x10^^18 ([0233]). 

With respect to claim 8, Kazumasa further teaches a GaAs contact layer of the 
second conductivity type formed over the clad layer of the second conductivity type in 
the area near a laser resonator end face and the laser resonator inner area (fig. 3 #29, 
GaAs [0060]), and a GalnP intermediate layer of the second conductivity type formed 
between the second clad layer of the second conductivity type and the GaAs contact 
layer of the second conductivity type in the laser resonator inner area (fig. 3 #25, InGaP 
[0035]). 

Claims 21 and 22 are rejected for the same reasons outlined in the rejection to 



claim 8 above. 
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Claims 1 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kiyohisa et al. (applicant submitted prior art, JP 09-326526) in view of Ohkubo (US 
2002/0126723). 

With respect to claim 1 , Kiyohisa teaches a semiconductor laser device which is 
made from AIGalnP based material (defined in spec as being GalnP or AIGalnP, [0038]) 
comprising: a first clad layer of a first conductivity type (fig.1 #3 InGaP [0008]), an active 
layer (fig.1 #4 [0008]) and a second clad layer of a second conductivity type (fig.1 #5 
[0008]) that are formed over a semiconductor substrate (fig.1 #1 [0008]), wherein a 
portion of said active layer in an area near a laser resonator end face has a peak 
wavelength in photoluminescence (PL) that is smaller than a peak wavelength in PL in a 
portion of said active layer in a laser resonator inner area ([0003-5] disordering around 
edges leads to lower PL wavelength when compared to non-disordered inner laser 
resonator portion), and the second clad layer of the second conductivity type located in 
the area near a laser resonator end face contains As atoms (fig.1 #5, As taught as an 
impurity source [0004]). Kiyohisa does not teach impurity atoms having the second 
conductivity type to be found in the second clad layer in the inner area or the end face, 
and of group-ll with an atomic number less than that of P. Ohkubo teaches a similar 
disordered region device wherein the entire second clad layer is doped with Be (group-ll 
atomic number less than P) ([0213]). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to combine the structure of Kazumasa with the clad 
layer doping of Ohkubo in order to prevent overflow of carriers from the active layer and 
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improve crystallinity of the active layer ([0231], when combined with Kazumasa’s 
annealing). 

With respect to claim 2, Kiyohisa teaches the As atom concentration in the 
second clad layer of the second conductivity type in the area near a laser resonator end 
face is higher than an As atom concentration in the second clad layer of the second 
conductivity type in the laser resonator inner area (fig.1. As implant only on edges, so 
area near resonator would inherently have more As than a central portion of the laser 
resonator). 

With respect to claim 9, Kiyohisa discloses a GaAs current non-injection layer of 
the second conductivity type is formed over the second clad layer of the second 
conductivity type in the area near a laser resonator end face (fig. 3 #27). 

Claims 3 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kazumasa and Ohkubo in view of Ueno et al. (EPO 0437243A2). 

With respect to claim 3, Kazumasa and Ohkubo teach the semiconductor laser 
device as outlined in the rejection to claim 1 above, but do not teach the As implant 
concentration to be between 1E18 and 1E20. Ueno teaches a semiconductor laser 
device with disordered regions wherein the implant concentration is taught to be 1E17 
or greater (col.4 line 2) and of As (col. 6 lines 9-17). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to combine the laser device and As 
implant of Kazumasa and Ohkubo with the As implant concentration level of Ueno in 
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order to allow for a high amount of diffusion and disordering of the active region to 
sufficiently increase the bandgap energy (Ueno, col.4 lines 1-5). 

With respect to claim 19, Kazumasa, Ohkubo and Ueno teach the laser device as 
outlined in the rejection to claim 3 above, and Kazumasa further teaches a GaAs 
contact layer of the second conductivity type formed over the clad layer of the second 
conductivity type in the area near a laser resonator end face and the laser resonator 
inner area (fig. 3 #29, GaAs [0060]), and a GalnP intermediate layer of the second 
conductivity type formed between the second clad layer of the second conductivity type 
and the GaAs contact layer of the second conductivity type in the laser resonator inner 
area (fig.3 #25, InGaP [0035]). 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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